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(71) Wc^ NOL OFFSHORE SER- 
VICES (UK) LIMITED, a BritUi Cmum, 
of Ul— 133 HdkBd Fufc Avcone, Loodaa 
▼11 4UT (fbnncrif of 4^ Wood Stnet; 
BC2V TTQ. da heiebjr dedam the 



Wildly defonncd as 



10 xbit tike 



b7 swwim 



or welded 



for vidi li wt pnt^ that a 

nbc graiUBd u% aad ds inediod by wUdi 
to be pexfonned, to be paitfculaxly de»* 
cribcd ID and by the follomof ttatrmcat;^ 
10 Thts ttt^entioB wlatpi to the ncurin^ of 
itwi ct urBa to tidwiltr snecal pilea uimIu water* 
It Is die coavtodonal mactioe wbetc, for 
tiainplfft ' baie b to be iStffiiKl to Che lea* 
bed Of pOes for the base to In coipor i t e indi- 
IS fidud tubes wfaidi c minJ e die paxo of tfae 
piles pn^ecdfls above die acarbed^ and the 
tiibes ate tbea secured to die piles bjr anf 
me of sevcnd mediDda mrfciding ^RUog or 
(Eoudnn^ or dilvim a plii dfainm i kal^ 
20 ifafoush eadi pile and die summdios tufaOe 
An d these mediods aie however emuud/ 
f ipfudvc hf fcaaoB of the need to out 
divers and the iw|iihied snrrlal apparstna for 
uudci water woric and die lenKdiy woHc n e c r s- 
25 saiy ottite. 

AoDOfdittC to dK present invention there 
is provided a iiiBriMMl of SBcnrioc to tubular 
nrtal plleaa stinrtnre tnoorporatiii( apsiiaa^ 
of tnbiBa ihiwi^i iHildi ins reipective pClsa 
30 pnrfep^ whidi infdsjd onprises locsl^ d^ 
each pQe oulwndlf iotD ti^hdjr 
Qt welded fntsyiwm widi die to^ 
riffrlim tube by ilrtiiiiatiuii of an eiylosivn 
cfasf)^ widiln tno pQsu 
3S It win be u ud ust ood diat the coly ivosfc 
snjubtd of die diver in an undetwaKr open* 
tioQ aooottling to the Invention is to ensute 
that the eiplostve charge is oofvecd^ positioned 
sad located. The leqjtBcd diape and sixe <tf 
40 die expMvc dbatse are all detennined 
beforciiande 

The pile and tube may initially bodi be 
cyHntiical at die locadon of ds intended 
pfploritwii so that die eiplosion deforms both 
4S dK pDe and dse tube outward kcaUy, or 
afaemadvely die tube may initially be out- 




it loeaQy into ^ 

with tfae tube^ SO 
invention wffl now be deiaibcd hi 
more detail with referccMDo by way of yi ii iipte 
to the aooompanying dlagraniinatic drawings 
in which! 

Figures 1 snd 2 are diagrunmaiic Sfctlimsl SS 
vlors mostrathw le tp ec d r sl y tfae dispes of 
the tube snd pue, b one method acoordlag 
to the Invention, r gp c uivdy betoegd after 
the dftymafion of the en>liiiiwe di s f ge. 

Kefcruitt first to Flipute 1« tfae refacuce 60 
mmicrtl 10 indkates a metal frame stmctm 
wtdch if to be fixed to tfae sea-4)ed by 
iBcuiin| die stiucture to tubular stselpiles 
driven Imo tfae sea-bed 11* One sudi pile Is 

shown St 12. 65 

The structure 10 inoorporatea a tunxber of 
vertical pQe guide tubea 13 and operates, 
during its jnatanatinn^ u a ten^^ate for locat- 
ing the pQes In their c u r iett podtiw is whllsc 
ttiey SIC being dilvcn* To ante in guiding 70 
the Imdin g ends of die pOes hito the tubes, 
thn ^vpf ends o( the tubes are bdled ont* 
ward* Sach pile is tlms lowemd ttwoni^ die 
conespondhig tube 13 and hammered hun 
^ «P »^^_ ^^ben die pik haa been driven 75 
in, its upper end Is left pit^ectiiig fust above 
(he top edge of tfae tube 1), tiie pQe being 
ait off arfia levd if neoesmry* Each of die 
guUt tubea has jatimwdlats ha ends a 
awagedpout pordon as diown at 14 and to 80 
secure tlm mictise to the piles a shaped 
eqriorive chsrce 13 suspcndfd on a fine 16 
b lowered hito the pile to a position level 
widi portion 14 of the tob^ ia located In that 
posinoa and is then detonated* The explodon 85 
deforms tfae pHe locally ouiwaids Inm swaged 
or welded mgagrmmr with die pmlion 14 
of tiie tube, ao that tfae stmcture Is lo catrd 
agslnw npwud or downward movement tela* 
tive to tfae pile. 90 
The shape and siae of the charge aie 
acffording to materials used, tfae 
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depth Hid denilty of tfac witn* whedxr t 
mnd in tei fcgmu e fit or a welded luteffaoe 
fit tt leqaed betimo the pife ifld the goIdB 
t\i tK^ Other refevmt fsccon. 

5 If derired, the ioidil cwsging of the guide 
tubes TDMf be ofnfttHlj tod in thit cise the 
tube h nuufe from t inead htvliig « soffident 
degree of tnilfrabffity to enabb it to be de> 
formed tatwtrdL vAnaat fcactanng» bsr the 

IQ r'p'***^ to tfatt agdn a taraged Imettereocc 
fit or welded bitsrfioa fit fa cMined bccveea 
itae tdbe and pOe* 

"mAT WE CLAIM IS:«- 
1. A mediod of aeoiiiQg to ttdaihr metal 
IS pUet a stmcmie luuorpocidQg a phsiHi^ of 
ttibbet ihxoiigh wfakh the Mpectifo pOea pio* 
jec^ which inet ho d comiiriiet locaDf defuuu* 
iqg each pfleuuiwaid^ fato U|hily tvaged or 



welded cxsigemeot with the ctirirrnn g tub e 

by drtonanofl of an eiploihyo charoe whhhi 20 

Ibe pik. 

2. A method u claimed in dahn 1. wherein 
eadi wht h initially of locally inctca»d dia- 
metar at the fecatioQ of the a^lorfve cfaarse. 

3. A method of locuriiig to tubular mral 25 
pild a^mctoie mcoipo ca ring a phiraUty erf 
tubet thpfwigh wUcli ibe w ipec tl ae . pflea pto* 
iect, widch method it tiibttantiaUy at herein- 
bctoe dctgibed with fafeita c e to and at 
iDuttrtted b the aiDi'tmipaatylm dcawlugt. 30 
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